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Tenmsw.-The mean temperature was 39.l0, or about 2' abuve the 
normal. The highest temperature was Sci' at Elisa1)ethton on tlie i th,  
and the lowest, 17', at Franklin and Ilohenwald on the Sitli. Tlie 
avera e precipitation was S i .  or 0.76 below the normal. The greatest 
rainfa% was 7.65 at Osceola, and the least. 0.78, at Harriman. Killing 
frosts were reported at various times #luring the month. 

~em8.-The temperature on an average l'or the State was 2.1' below 
the normal. The highest temperature was 87' at Alice on the 8th, 
and the lowest, loo, at Dean on the 25th anal at Graham on the 26th. 
The preci itation averaged 0.79 above the normal. The.rainfal1 wafi 
not well $istributt.d; there was a deficiency over the northern mid 

meastern portions of the State, and an excess over the central and 
southern portions. The greatest monthly rainfall was 9.35 at Angleton, 
and the lea&, 0.65 at Dean. There was a general snowstorm over the 
northern portion of the State on the 35th. 

UtilA.-The iueaii temperature was 39.7'. The highest recorded was 
i5' at Fillmore on the 2d, and the lowest, 24' IJelow zero, at Koosliarem 
on the SJ. The average precipitation was 1.8, or about normal. The 
greatest monthly amount waa 2.44, at Salt Lake City, and the least, 
0.40, at Loa. The average snowfall for the month was 11.0. 

The high- 
est temperature recorded was s'?', at Bon Air on the gth, and the 
lowest, 13', at Buckinpham on the 28th. The average precipitation 
was 2.38. The greatest monthly total was 6.45, at Rocky Mount, and 
the least, 0.69, at Alexandria. 

J.'iip*~h.-The mean temperature for the  State was -18.0'. 

- 

11%coco,a8h.-The niean temperature was 3.13', or 1.111' above the nor- 
md.  The liiglirst temperature reported was ;-lo, at Pine River on the 
Wi, ana1 the luwest, So below zero, at  Osceola Mills O n  the 26th. The 
average 11recipitation w3s I .6F, or 0.SU below the normal. The greatest 
aniouiit was 2.6s at Sharun, :ind the least, 0.28, at Butternut. The 
ground was covered with snow from the 19th to the end of the 
montll. 

Wyowing.-Tlie metin temperature wiis 30.0', or several degrees below 
the normal. Tlie highest temperature was ill' at Fort Washakie on 
the lXi, afiJ the lowest, 1s' below zeru, at Sheridan UII the %J. The 
average precipitatiun was 1.20, or about twice the normal value. The 
greatest amount was ?.i?, at Sundance, niid tlie least, (1.32, at Laramie. 
All the precipitatirm during the month was snow. 

1158hi//gforr.-Tlie meiin temperature was 41.1°, ur 3' below the nor- 
mal. Tlie highest temperature, i l l o ,  wtis recurrletl at  Connrll on the 
UJth, and the hJviest, 8', at Ellensburp uii the 5th. Hunters and Moxee 
1111 tlie 2241. The average precipitation was 2.X, ur 1.44 below the nor- 
mal. The greatest amount llurinp the mmth  wax 11.55, at Neali Bay, 
and tlre least, 0 .~0 ,  at C'onnell. 

Ilbt  I'jrgi&.-The mean temperatnre was 44.6', or about 2' above 
the normal. The higliest temperature was Sio,  a t  Nuttnllburg on the 
X i ,  ant1 tlie Inwerct, lZo, at Beverly on the Kth. The average preci i 
tntion was 2.17, I J ~  belnw tlie iivernge, Iwt, 011 the whole, was well 8; 
tributed. The greatest ninnthly tutd was -I.&), at Spencer, and the 
Ie.wt, 1.34, at Bluoinery. 
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STUDIES BY FORECAST OFFICIALS. 

WEATHER TYPES OF THE NORTH PACIFIC SLOPE. 
By B. 9. PAGWE, Local Forecast Clfflcial idatrd Portland, Oreg,Der.%, 1895). 

There are two distinct, well-defined types of weather on the 
North Pacific Slope, viz, the summer type and the winter 
type. These are illustrated by the following sketch of the 
meteorology of 1895 : 
On April 30 the first type CJf sunime11 weather conditions 

appeared over tlie North Pacific Slope, viz, an area of high 
baroinetric pressure nioviiig northward along the coast to 
northwestern Washington, ant1 thence east\varcl over tlie 
State of Washington. I n  the synopsis of April 20 i t  was 
officially announced a t  Portland that tlie conditions which 
would prevail until the first appearauce of L winter type of 
weather would be more in favor of fair weather than of rain, 
for i t  had been observed that after the first appearance of a 
pure type of summer condit.ions there is seldom a recurrence 
of the winter type until the autuiiiil. 

The spring, summer, and aiitumii were ~iniisiially dry. This 
was eepecially true of the period from September 15 to No- 
veniber 1, which was the driest recorded in the history of this 
portion of the country during the past fifty years. Experience 
had shown that no general or continued rain would occur until 
the first appearance of the winter type of storms, and this 
knowledge was used in the daily forecasts issuiiig regularly 
from the Weather Bureau office a t  Portland, Oreg. This 
winter type finally appeared on the morning of Tuesday, 
November 12. 

On Monday morning, November 11, 1895, there was no ap- 
pearance of any storm disturbance, but by noon of that day 

' the rapid fa.11 in the barometer indicated the approach nf a 
well-defined disturbance, and from the evening reports of this 
date the approaching storni mas forecast. The morning re- 
ports of November 13 showed that the storni area wns central 
over northwestern Washington and that the trough of the 
depression extended northeastward over British Columbia, 
thereby indicating the probable path of the storni. Warii- 
ings-of approaching raius and high winds had been issued on 
the evening of November 11, or from twelve to tiwnty hours 
hefore the storm arrived. The niorning reports of November 
12 showed that an area of high barometer was approaching 
from the southwest toward C!ali€oriiia. General precipita- 
tion occurred over WTashington, Oregon, and Idaho on the 
12th and 13t.h, and heavy gales from the south and east pre- 
vailed along the coast of northern Oregon and Washington. 

REV-2 

The morning reports of Novanlber 13 showed that the low was 
now central north of eastern Montaiia and that the high 
pressure was iiioving inland over southern Oregon and north- 
e r ~ ~  C!nlifornia. The morning reports of November 14 showed 
the ~ C J W  nrsa in about the Banie position, but niore distinctly 
defined, and the high area central near the region where Ore- 
gou, Idaho, Nevada, ancl Utah come nearest together. The 
morning reports of the 16th showed the high over Oregon and 
iiorthern Nevada :md the low dightly east of its position of 
the previous day. 

The feature to which attention is especially called is the 
passage of the low eastward over Washington and the fornia- 
tion of the mea of high pressure. This niovenient of the low 
and forniation of the high were the first of the kind to occur 
in the aritumn of 1895, and indicated that t.he wet or winter 
season had set in over the north Pacific Hope. 

The conditions under which areas of high pressure f o r i  
and move are those under which chinook winds are formed 
over the iiorthwest.ern portion of the United States. As the 
low pressure passes to the north and the movement of the wind 
is from t.he high on the south or southwest to the low 011 the 
northeast side of the nio~ntains, therefore the air flowiug 
clown the moun tain sides is dynamically heated. * 

Tliat the high pressure produced the rise in the tempera- 
tiirr aiid the winds called chinook winds in  the present case 
is shown by the following: 

('111 the morning of NovemlJer 13 the barometer a t  Portland 
was 39.36, the temperature 3 6 O  ; on the morning of the 15th 
the l~nronieter was 30.62 and the teniperature Mi0, a rise in 
t.he pressure of 0.76 of an inch and a rise of 20° in the 
temperature. A t  Roseburg the rise in the barometer was 0.72 
of an inch and the temperature rose le0; a t  Seattle the 
Imronieter roAe 0.72 of an inch and the temperature 1 6 O  ; at 
Baker City the barometer rose 0.66 of ai1 inch and the tem- 
pernt,ure 12@ ; at  Spokane the baronieter rose 0.43 of au inch 
arid the temperature rose 2 6 O  : at  Helena the barometer rose 
0.30 of an inch and the temperature 30°. Chinook winds 
occurred in Montana 011 November 16 and 17. 

The following, from the November report of the Montaua 
State Weather Service, may, in this connection, be of interest: 

A cold-wave signal having been ordered for that date (November 17), 
nnd the weather at  the time of receipt of order being very warm and 
pleasant, the observer [ Mr. E. &I. Crawford, at Helena] decided to pay 
more than ordinary attention to the expected change. About 3.30 p. ni. 
the wind, which had been blowing gently from the north, veering at 

' 
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times to the northeast, with a velocity of about 9 miles an hour, stiff- 
ened quickly and came directly from the north, lowering the tempera- 
ture 6 O  in less than five minutes. 

The indioatioos were that the temperature would fall much lower, 
but suddenly dark, vaporous-looking clouds appeared in the extreme 
southwest; with them simultaneously a strong gale from the sanie 
quarter, blowing at the rate of at  least. 40 miles an hour. The gale 
seemed to meet the wind coming in from the north, and drove it in  a 
whirl directly toward the northeret, across the prairie, in a funiiel- 
sha ed cone, plainly perceptible for a long distance by the  dust gath- 
ere$. The tem erature uickl rose to 58O, the mariniuni recorded for 
this date, and t f e  chino& hat?rnastered the cold wave. 

Under some circumstances a rise of from 0.35 t.o 0.55 inch 
in pressure will prodnce colder weather, but under other con- 
ditions, such as those that prevailed on this occasion, a rise 
in pressure will proguce a rise in temperature, or chinook 
winds, over the northwest portions of the United States. The 
rise in temperature in the latter case, accompanying a rise in 
pressure, can oiily he ascribed to dynaniic heating. 

The following table, showing presuure and temperature nt 
8 a. in., seventy-fifth meridian time, from Noveniber 8 to  
18, iuclusive, a t  the regular Weather Bureau stations, io 
the region now under consideration, illustrates the conditione 
prevailing during this first chinook in the autumn of 1S95 : 
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Helena. 

[ NoTE.-A general espleiiatioii of  the relatioil of  chinooks 
to areas of high pressure was given in the ~IONTHLP WEATHER 

REVIEW for 1594, on page 77, and a further illustration on 
page 444. In a recent letter (February 3, 1896) Mr. Pague 

It is not, as I understand, admitted by a11 that chinook winds occur 
west of the Cascades. Froni my knowledge of conditions over the 
Pscific northwest I maintain that perfect forins of ChilloOkS occur west 
of the C n s d e s  and Rock Mountains as well as to the east of the 
Rocky 3fouiit~sins. The iegree of moisture in the chinook winds 
varies aith. the conditions and t,he country over which they hlow 
(w.t Widla Wnlla, Wash., lor example, sometimes the very dry chinook 
occurs, which causes the snow to disappear nitlioutn leaving any water 
behind); again, under another chinook the mow is melted and little 
evapuration takes lace. The esplanation of this is RR follow: In  the 
first w e ,  there is &tle or no moveiiient of the up Ier currents from off 
the ocean, hence the expansion and heating of h e  air will allow dry 
air t t j  be brought intu contact with the snow which evaporates as it 
melts. I n  the second case, there is a deciiled inoveinent of air from 
the ocean inland and tlie tlryness (if the chinook is overcome by t.he 
vrntiiessof the supply of moist air. The Rocky Mountains bar the 
nioist air and. therefore, t,o tlie east of the Rockies the dry chinook 
usually prevails. 

Frc-mi November to March the niem temperatiire over Washington 
mil Oregon is materially I~igher tlian it is to the east of the Rocky 
Mountsins over the country having the sanie latitude. This mild 
winter temperature is generally ascribed to the proximity of the ocean 
and to the Japan current (Kuro-Bivo). While the ocean does modify 
the otherwise low t.emperature, yet the mean Demperature is as much 
or more influenced by the dynamic Iieatiiig of the air or chinook 
winds. If, #luring the winter sewon, the low is off the California 
coa9t tlie cold air on the northeast flows southeastward and gives the 
low temperatures over Washington and Oregon; if the low is passing 
eastt.w:trc over British Columbia and a high is central about Salt Lake 
Cit,y, then the dynaniic heating, or cliiiiiiok winJs, prevail and high 
teniperature occurs. 

Com- 
p:tmt,ively high temperatures also occur in connection with lows 
moving frmi off t.lie tlalifornia coast ntjrth\vaid along the Oregon and 
Washington const,s, gradually extending inland; in this latter case the 
oceanic influence on the niean temperature is of direct effect. 

Luw mean temperatures occur from November to March when the 
lows are frequent and move southnarJ :tlong the const to the Columbia 
River or farther south (they seltlom niove niucli to the south of the 
Columbia). Mean temperatures above the norinal occur when the 
lows pass eastward at  a high latitude, about British Columbia. I n  the 
latter case the chinook, or dynamic? heating, prevails. 

3ays : ] 

In  tht!se two instances the oceanic influence is only indirect. 

SPECIAL CONTRIBUTIONS. 

A WEATHER BUREAU KITE. 

By Prof. C. F. MARVIN, U. S. Weather Bureau (dated March, 1896). 

In  this age of progrese even the boy% kite is made to serve 
a useful purpose, and investigations are now IJeing made 
under the special direction of Prof. Willis L. Moore, Chief 
of the Weather Bureau, w i t h  B view to employing kites for 
the purpose of sending nieteorological instrunients to high 
elevations, so as to gain better inforniation respecting the 
nature and causes of atniospheric phenomena than can be 
done from observations a t  the surface of the earth. 

We are sonietinies told hy naturalists and others that nian 
is a descendant of the monkey, and that by processes of 
evolution the tail, anioug other characteristics, has been en- 
tirely dispensed with. Exactly this same sort of evolution 
is going on before our eyes to-day. Kites are rapidly losing 
their tails, and those of the future are sure to be macle alto- 
gether without tails. Among the great variety of sizes and 
forma tried IIY the Weather Bureau, none have tails. 

The one of which a detailed description is given in this 
article is selected for the reason that it is among the best, 
and at  the same time is not very diScult to make. 

A word here respecting the origin of kites of this character 
will be interesting to niaiiy readers, who will be surprised to 
find that as early as lS66 Wenhaui perceived the advantages 
of superposing two or more plaues one above the other for 
the purpose of securing a large exteut of sustaining surface 

for artificial flying machines. After niaiiy years, Hargrave, 
an indefatigable alia very able inventor of flying machines in 
AuNtralia, embodied Wenham's idea of superposed planes in 
his odd-looking box-shaped kites. The reseml~lance of these 
kites with their thin walls to a honeycomb with the ends of 
the cells open seems to have suggested to Hargrave that the 
kites be called cellular kites. Souie made by him were em- 
ployed for the purpose of Hustaining himself a t  considerable 
heights in the air in order that he might the better conduct 
certain investigations. 

Finally, in order to determiue whether kites of the Har- 
grave type were suited to the needs of the Weather Bureau - 
work, Mr. S. A. Potter, in October, 1S95, n~ade several 
cellular kites of different sizes. The trials were so suc- 
cessful from the first that kites of this type have Leen em- 
ployed exclusively in sul~seqi~en t investigations. Mr. Potter, 
i t  seems, was the first in the United States to succesRfully 
construct and fly bites of this kind. After a few trials he hit 
upon an important modification whereby the construction 
was greatly simplified, and the strength and lightness in- 
creased. This kite is described below and shown iu the 
illustrations on Chart VIII .  

The following description of a kite of convenient size is 
given with great minuteness, for the reason that there will 
probably be many observers who will be delighted and 
instructed to possess and fly one of these seemingly odd- 
shaped cellular ki tea. 


